The land crab Johngarthia planatus is an eastern tropical Pacific species with a known distribution from Mexico to Colombia. Complete larval development of the species is fully described and illustrated from laboratory-reared material. The five zoeal stages and the megalopa are compared with those of Gecarcinus lateralis lateralis from the Atlantic coast. Main differences for zoeal stages are observed in the carapace and telson lateral spines while minor differences are observed in the mouthparts setation. For the megalopa stage a difference in size of the third maxilliped exopod supports the separation of Johngarthia from Gecarcinus. A brief comparison of all known zoea I and megalopa stages of species of the Gecarcinidae is made, taking into account recent new descriptions.
INTRODUCTION
The family Gecarcinidae is composed of tropical to subtropical land-crabs that go to the sea or shore of estuaries to release their eggs into the water. Several species of the family are known only from oceanic islands (Türkay, 1987) . This family is represented in the eastern tropical Pacific by three species each belonging to a different genus: Johngarthia planatus (Stimpson, 1860) (sensu Türkay, 1987) , Gecarcinus quadratus de Saussure, 1853 (G. lateralis quadratus, sensu Türkay, 1970) , and Cardisoma crassum Smith, 1870 (Hendrickx, 1995) . Gecarcinus malpilensis Faxon, 1893, described from one male specimen collected on Malpelo Island, Colombia, was initially considered a junior objective synonym of J. planatus by Rathbun (1918) . Subsequently, it was withdrawn from this synonymy by Türkay (1970) , a position followed by Ng and Guinot (2001) . Johngarthia planatus is typically found on offshore and inshore islands throughout its range, including central Gulf of California, Mexico to Gorgona Island, Colombia, Clarion, Socorro and Clipperton Islands. It so far has not been reported from any true continental locality (i.e., it occurs on inshore-islands recently connected to the continent by man-made piers). Gecarcinus quadratus and Cardissoma crassum, in turn, are typically found along the continental coastline, from the eastern coast of the Gulf of California, Mexico, to Ecuador (Hendrickx, 1995) ; G. quadratus occasionally inhabits those inshore islands that connect to the land and is occasionally sympatric with J. planatus. Both species, however, are easily distinguished by the colour of carapace, being bright orange to reddish in J. planatus, whereas yellow-bluish to purple in G. quadratus. Türkay (1987) elevated the subgenus Johngarthia Türkay, 1970 to generic level. Except for the African species J. weileri (Sendler, 1912) , this genus is restricted to America as J. planatus in the Pacific and J. lagostoma (H. Milne Edwards, 1837) in the Atlantic (see Ng and Guinot, 2001; Hartnoll et al., 2006) . Although it is still recognized as a valid species by Ng and Guinot (2001) , J. malpilensis (Faxon, 1893) is so far known only from Malpelo Island, Colombia, with J. planatus being reported from other oceanic islands (i.e., Revillagigedo, Clipperton) off the west coast of America (Hendrickx, 1995) . A comprehensive study of these two insular species is needed to determine their phylogenetic affinities. On the basis of a cladistic analysis, using 68 morphological characters, Tavares (1991) suggested that Johngarthia is a paraphyletic assemblage included in a multi-branched cladogram of American species of Gecarcinus.
Larval development of the species of Gecarcinidae consists on five or six zoeal stages and a megalopa (Cuesta et al., 2002) . The Gecarcinidae presently consists of 19 species (Ng and Guinot, 2001 ), but larval data are available only for nine species, including three of the genus Cardisoma, two of Epigrapsus, and one of Gecarcinus, Discoplax, Gecarcoidea and Johngarthia (as Gecarcinus). Among the American species of Gecarcinidae, larval development is only known for Gecarcinus lateralis lateralis (De Fréminville, 1835), a species very close to G. quadratus and considered by Türkay (1970) as a subspecies of G. lateralis, and Cardissoma guanhumi Latreille, 1825 . Cabrera (1966 described the first zoea of G. lateralis lateralis from material obtained from the Gulf of Mexico (as G. lateralis) and Willems (1982) described five or six zoeal stages and the megalopa from the rearing of an ovigerous female collected in Bermuda (as G. lateralis lateralis). Costlow and Bookout (1968) described the complete larval development (five zoeae, one megalopa) of C. guanhumi from the rearing of an ovigerous female captured in Florida, USA. The megalopa of the Caribbean crab Gecarcinus ruricola has also been recently described (Hartnoll and Clark, 2006) . The only information available on larvae of Johngarthia is based on a rather superficial study of J. planatus by Ehrhardt and Niaussat (1968) (as G. planatus). However, this study is of limited use since it lacks description of the appendages.
In other areas, larval development of Gecarcinidae has been described for only a few species, including Cardisoma carnifex (Herbst, 1794) (complete development by Kannupandi et al., 1980 , and first zoeal stage by Flores et al., 2003) , C. armatum Herklots, 1851 (complete development by Cuesta and Anger, 2005) , and Discoplax hirtipes Dana, 1852 (complete development by Shokita and Shikatani, 1990) . Recently, Cuesta et al. (2002) presented a discussion on the affinities of four recognized genera (they considered Johngarthia as a subgenus) of the Gecarcinidae based on a literature and an examination of the first zoea of three additional species of Gecarcinidae Epigrapsus politus Heller, 1862, E. notatus (Heller, 1862), and Gecarcoidea lalandii H. Milne Edwards, 1837.
The present study describes in detail the morphology of larval stages (Zoea I-V and megalopa) of the gecarcinid crab Johngarthia planatus reared under laboratory conditions. These stages are compared with the closely related species, Gecarcinus lateralis lateralis, and G. ruricola. A brief update of the relationships of the presently recognized genera of the Gecarcinidae is also made based on the morphology of the first zoeal stage and the megalopa.
MATERIALS AND METHODS
One ovigerous female of Johngarthia planatus was collected in July 2004 from a rocky beach near ''Cerro del Crestón'', Mazatlán, Sinaloa, in the SE Gulf of California. Eggs were in their last developmental period and hatched the same day the specimen was captured. Larvae were transported to the laboratory, divided into two groups of 1000 individuals in 12-liter plastic carboys with sea water (ca. 34&) kept at ambient temperature (ca. 268C). During the experiment, 1/3 of the water volume of each container was changed every day and larvae were fed with recently hatched Artemia nauplii. Moulting and survival of larvae were recorded daily. Samples of 20 larvae of each stage were fixed in 4% formaldehyde and then preserved in 70% ethanol. The appendages were dissected in seawater and mounted in glycerine. Drawings were based on observations of ten larvae; measurements were taken on 20 larvae per stage. Drawings and measurements were made using a Leica compound microscope equipped with a camera lucida. In zoeal stages, rostro-dorsal length (RDL) was measured from the tip of the rostral spine to the tip of the dorsal spine; carapace at length (CL) from the base of the rostrum to the posterior margin of carapace; carapace width (CW) as the distance between the tips of the lateral spines. In the megalopa stage, carapace length (CL) was measured from the base of the rostrum to the posterior margin of the carapace; carapace width (CW) as the maximum width. All measurements were made with an ocular micrometer. The long natatory setae on the distal exopod segments of the first and second maxillipeds as well as megalopal pleopods and the antennal aesthetascs of zoea III, IV and megalopa, were drawn truncated. In the dorsal illustration of the megalopa, pereiopods were symmetrically arranged. Figures and descriptions were arranged according to the standard proposed by Clark et al. (1998) . The spent female and complete larval series are deposited in the crustacean reference collection (Colección de Referencia de Crustáceos) at U.N.A.M., Mazatlán, Sinaloa, Mexico, under the voucher number EMU-6482.
RESULTS
The development of Johngarthia planatus from first zoea to megalopa required 31 days and consisted of five zoeal stages and a megalopa (see Table 1 ). First zoeal stage and megalopa are completely described, and only differences in morphology and setation pattern observed in zoeal stages II-V are indicated.
Zoea I Carapace (Figs. 1A, 3A ).-Dorsal, rostral and lateral spines present, dorsal spine longer than rostral spine, lateral spines well developed and deflected ventrally. One pair of posterodorsal setae. Anterodorsal region, posterior and ventral margins without setae. Eyes sessile.
Antennule (Fig. 4A ).-Uniramous. Endopod absent. Exopod unsegmented with 2 terminal aesthetascs and 2 setae. Antenna (Fig. 4G ).-Biramous. Protopod with 2 rows of well-developed spinules. Exopod half the length of the protopod, with 4 setae (1 long, 1 shorter, and 2 minute).
Mandible.-Endopod palp absent.
Maxillule (Fig. 5A ).-Coxal endite with 6 plumose or plumodenticulate setae. Basial endite with 5 plumose or plumodenticulate setae, 1 distal tooth, and microtrichia on lower margin. Endopod 2-segmented, proximal segment with 1 seta, distal segment with 2 terminal, 2 subterminal and 1 lateral plumodenticulate setae. Maxilla (Fig. 6A ).-Coxal endite bilobed, with 4 þ 4 setae, microtrichia on lateral margins. Basial endite bilobed, with 5 þ 4 setae; microtrichia on lateral margins. Endopod unsegmented, with 2 terminal and 2 subterminal setae, microtrichia on external margins. Scaphognathite with 4 plumose setae; margins of terminal process with microtrichia on distal half.
First maxilliped (Fig. 7A ).-Coxa without setae. Basis with 10 mesial setae arranged 2, 2, 3, 3. Endopod 5-segmented with 2, 2, 1, 2, 5 setae. Exopod 2-segmented, distal segment with 4 terminal plumose natatory setae.
Second maxilliped (Fig. 7E ).-Coxa without setae. Basis with 4 mesial setae arranged 1, 1, 1, 1. Endopod 3-segmented, with 1, 1, 6 (3 subterminal þ 3 terminal) setae. Exopod 2-segmented, with 4 long plumose natatory setae.
Third maxilliped.-Absent.
Pereiopods.-Absent.
Pleon (Fig. 8A ).-Five somites; somites 2-3 with a pair of dorsolateral processes; somites 2-5 with a pair of posterodorsal setae; posterolateral processes triangleshaped. Pleopods absent. Telson (Fig. 8A ).-Bifurcated, posterior margin with 3 pairs of serrulate setae. A minute dorsal spine basally on each furcal arm. Zoea II Carapace (Fig. 1B) .-Three pairs of setae on dorsal spine. Two anterodorsal pairs of setae. Ventral margin with 4 sparsely plumose seta. Eyes stalked.
Antennule (Fig. 4B ).-Exopod with 4 terminal aesthetascs. Antenna (Fig. 4H ).-Three rows of distal spinules on protopod.
Mandible.-Unchanged.
Maxillule (Fig. 5B ).-Basial endite with 5 terminal and 3 subterminal plumodenticulate setae. Exopodal plumose seta present.
Maxilla (Fig. 6B ).-Coxal and basial endites with 5 þ 4 sparsely plumodenticulate setae. Scaphognathite with 5 plumose marginal setae and 3 plumose marginal setae on distal part.
First maxilliped.-Coxa with one seta. Exopod distal segment with 6 terminal natatory setae.
Second maxilliped.-Exopod distal segment with 6 natatory setae. Pereiopods.-Absent.
Pleon (Fig. 8B ).-A single mid-dorsal seta on first somite.
Telson (Fig. 8B ).-Posterior margin with 3 pairs of serrulate setae and an inner pair of shorter setae.
Zoea III Carapace (Figs. 1C, 3B ).-Four pairs of setae on dorsal spine. Three pairs of anterodorsal setae. Ventral margin with 6 sparsely plumose seta. Antennule (Fig. 4C ).-Three terminal and 2 subterminal aesthetascs.
Antenna (Fig. 4I ).-Endopod bud present.
Maxillule (Fig. 5C ).-Coxal endite with 4 terminal plus 3 subterminal plumodenticulate setae. Basial endite with 5 terminal plus 4 subterminal plumodenticulate setae. Maxilla (Fig. 6C ).-Basial endite with 6 þ 5 plumose and plumodenticulate setae. Scaphognathite with 10 þ 4 plumose marginal setae. First maxilliped (Fig. 7B ).-Second segment of endopod with 3 setae (2 ventral, 1 dorsal). Exopod distal segment with 8 terminal natatory setae.
Second maxilliped (Fig. 7C ).-Exopod distal segment with 8 terminal natatory setae.
Third maxilliped.-Present as small bud.
Pereiopods (Fig. 1C) .-Present as small buds.
Pleon (Figs. 1C, 8C ).-Three setae on first somite. Sixth somite present. Pleopod buds on somites 2-5.
Telson (Fig. 8C ).-Posterior margin with 4 pairs of serrulate setae and inconspicuous inner pair of processes.
Zoea IV Carapace (Fig. 2A) .-Eight pairs of setae on dorsal spine. Ventral margin with 8 sparsely plumose setae.
Antennule (Fig. 4D ).-Exopod 2-segmented; second segment with 8 aesthetascs arranged 2 (subterminal), 2 (subterminal) and 4 (terminal), plus three short simple setae.
Antenna (Fig. 4J ).-Endopod enlarged, 2-segmented. Second terminal seta on exopod enlarged.
Maxillule (Fig. 5D ).-Coxal endite with 6 terminal þ 3 subterminal plumose or plumodenticulate setae. Basial endite with 9 terminal and 3 subterminal plumose or plumodenticulate setae. Epipodal seta present. Maxilla (Fig. 6D ).-Coxal endite with 7 þ 4 setae. Basial endite with 7 þ 6 setae. Scaphognathite with 23-24 marginal plumose setae. Pereiopods ( Fig. 2A ).-All pairs 2 and 3-segmented, distal segment of first pair (cheliped) bilobed.
Pleon (Figs. 2A, 8D ).-Somite 1 with 5 long mid-dorsal setae. Posterolateral processes on somites 2-4 elongated. Pleopod buds now on somite 6. Pleopods buds elongate and biramous on somites 2-5.
Telson (Fig. 8D ).-Posterior margin with 5 pairs of serrulate setae and 1 inner pair of shorter setae.
Zoea V Carapace (Figs. 2B, 3C ).-Ten pairs of setae on dorsal spine. Five pairs of anterodorsal setae. Ventral margin with 15 sparsely plumose seta.
Antennule (Fig. 4E ).-Peduncle 2-segmented, endopod bud present. Exopod 2-segmented with 18 aesthetascs arranged 6, 6, 6 plus 3 setae arranged 1, 1, 1. Antenna (Fig. 4K ).-Endopod 3-segmented, with one short, distal seta on second segment, with third segment weakly bisegmented. Exopod longer, both terminal setae now with similar size.
Maxillule (Fig. 5E ).-Coxal endite with 10 terminal, 3 subterminal and 2 proximal plumodenticulate (5 þ 2) or stout denticulate (8) setae. Basial endite with 15 terminal and 4 subterminal plumodenticulate (7) or stout denticulate (12) setae. Maxilla (Fig. 6E ).-Coxal endite with 17 þ 8 setae. Basial endite with 12 þ 12 setae. Scaphognathite with 46-52 plumose marginal setae.
First maxilliped (Fig. 7C ).-Coxa with 4 setae. Endopod third segment with 2 setae (1 ventral, 1 dorsal). Exopod distal segment with 12 terminal natatory setae.
Second maxilliped (Fig. 7F ).-Coxa with one seta. Exopod distal segment with 12 terminal natatory setae.
Third maxilliped.-Epipod and endopod rudiments present.
Pereiopods (Fig. 2B ).-Pereiopods 4-segmented, first chelate.
Pleon (Figs. 2B, 8E ).-Seven setae on first somite.
Telson (Fig. 8E ).-Six pairs of setae on posterior margin. Megalopa Carapace (Fig. 9A ).-Subcircular, inter-orbital region trapezoidal, produced, rostrum projected, ventrally deflected. Dorsal, simple setae arranged as figured.
Antennule (Fig. 4F ).-Peduncle 3-segmented with 4, 7, 1 setae, third segment with microtrichia on lateral margin. Endopod unsegmented with 1 subterminal and 3 terminal setae. Exopod 3-segmented with 10, 4, 6 aesthetascs, and 2, 2, 2 setae. Antenna (Fig. 4L ).-Peduncle 3-segmented, with 7, 2, 2 setae. Flagellum 7-segmented with 0, 2, 4, 1, 4, 2, 3 subterminal or terminal setae. Mandible (Fig. 9F ).-Palp 3-segmented with 0, 2, 17 (8 inner þ 9 terminal) plumodenticulate setae.
Maxillule (Fig. 5F ).-Coxal endite with 11 marginal and 12 submarginal plumose or plumodenticulate setae. Basial endite with 20 marginal and 10 submarginal plumose or plumodenticulate setae. Endopod 2-segmented, basal segment with long plumose seta, distal segment with 1 proximal, 4 terminal plumodenticulate and 1 subterminal plumose setae. Maxilla (Fig. 6F ).-Coxal endite with 24 þ 13 plumose setae. Basial endite with 12 þ 18 plumose setae. Endopod narrowing distally, with 8 setae and microtrichia as figured. Scaphognathite with 82-85 marginal and 5 (3 þ 2) lateral plumose setae.
First maxilliped (Fig. 7D ).-Coxal endite with 27 sparsely plumose setae. Basial endite with 26 sparsely plumose and plumodenticulate setae. Endopod 2-segmented, proximal segment with 3 medial, plumose setae, distal segment with 5 plumose setae. Exopod 2-segmented, proximal segment with 3 terminal setae, distal segment with 5 long terminal plumose setae. Epipod with 17 long plumodenticulate setae as figured.
Second maxilliped (Fig. 7G ).-Coxa and basis not differentiated, with 9 setae. Endopod 4-segmented with 2, 2, 9, 15 plumose or plumodenticulate setae. Exopod 2-segmented, proximal segment with 2 short medial simple seta and 3 subterminal plumose setae, distal segment with 6 long, terminal, plumose setae. Epipod elongated with 9 long plumodenticulate setae.
Third maxilliped (Fig. 9B ).-Coxa and basis not differentiated, with 11 sparsely plumose setae. Endopod 5-segmented, with 28, 23, 15, 9, 12 scattered setae. Exopod unsegmented, with 7 short setae. Epipod elongated with 20 setae. All setae as figured.
Sternal plate (Fig. 9C ).-Semi-triangular, setation as figured.
Pereiopods (Fig. 9G-I ).-All segments well differentiated and with setae as figured.
Pleon (Fig. 8F ).-Six-segmented, setation as figured.
Pleopods (Fig. 9D ).-Decreasing in size from 1 st to 4 th . Endopod unsegmented, with 4 distal cincinuli on outer margin. Exopod unsegmented, with 26, 24, 20, 17 long marginal plumose natatory setae on pleopods 1-4, respectively. Uropod (Fig. 9E ).-Two segmented, proximal segment with 2 setae, and distal segment with 12 long marginal plumose natatory setae.
Telson (Fig. 8F ).-Subrectangular, with 3 þ 2 dorsal setae and 8 short setae on posterior margin.
DISCUSSION
The complete larval development of J. planatus consisted of five zoeal stages and megalopa and was achieved in 31 days, the longest inter-molt period being 9 days between zoea III and IV (9 days) ( Table 1 ). The length of the larval development within the family Gecarcinidae vary among species (Willems, 1982) , with factors such as temperature (Garcia Guerrero et al., 2003) and salinity (Anger et al., 1998) known to be principal factors. Larvae of G. lateralis lateralis, the closest relative to J. planatus for which larval development is known, reach the megalopa stage in 17-20 days. From previous works describing larval development, it is known that the number of zoeal stages in brachyurans primarily depends on phylogenetic position. However, certain differences have been observed within the Gecarcinidae. Some species (G. lateralis lateralis, by Willems, 1982 ; C. armatum, by Cuesta & Anger, 2005 ) have up to six Maxilla coxal endite s. 14 þ 5 1 7 þ 8 basial endite s. 9 þ 9 1 2 þ 12 scaphognathite s.
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Telson furcal arm sp. -1 Table 3 . Morphological and meristic differences between megalopae of Gecarcinus lateralis lateralis and Johngarthia planatus. Abbreviations as in Table 2 . zoeal stages, while other like Cardisoma huanhumi (see Costlow & Bookhout, 1968) , Cardisoma carniflex (see Kannupandi et al., 1980) and J. planatus (present study), passed through five zoeal stages before moulting to megalopa. It is also known that salinity, food availability and temperature, may influence on development length.
Since there is no specific study including an experimental design focused on variation of the number of zoeal stages within families or genera, we cannot offer an accurate explanation to this (also see Willems, 1982) . However, it is possible that slight variations in number of zoeal stages could be a strategic adaptation to environmental conditions rather than being related to phylogenetic differences.
Although an extra zoeal stage might occur in G. lateralis lateralis, the last zoeal stages of this species and the last of J. planatus are highly comparable, including in the morphology of antenna and antennule, and pereiopods segmentation (see Table 2 ). Also, the addition of a pair of natatory setae on the exopod of maxillipeds 1 and 2 is observed from zoea II to V in both species, with zoea V of J. planatus and G. lateralis lateralis bearing 12 setae, or 14 setae in the latter when a zoea VI develops. Differences in setation between these two species are evident in the exopod of the antennule in zoea IV and V, the endites and scaphognathite in the maxilla of zoea V, and a minute lateral spine is always observed in the telsonal furca in J. planatus but is absent in G. lateralis lateralis.
Typical of the Gecarcinidae, all zoeal stages of J. planatus and G. lateralis lateralis have the rostral, dorsal and lateral spines. However, relative size in spines and carapace length vary between the two species (Table 4) , with lateral spines in zoeae III, IV and V being proportionally shorter in G. lateralis lateralis than in J. planatus due to a rapid increase of spine length from zoea II to V in the latter. A similar trend is observed for the rostral spine, particularly in the last zoeal stage, when the rostral spine of J. planatus is extremely large. Tables 5 and 6 indicate that larvae of J. planatus share the same basic features typical of the Gecarcinidae, viz. zoeae with 1, 1, 6 setae on the endopod of the second maxilliped and the same antenna and telson types. These larvae share more features with the group comprising Gecarcinus, Epigrapsus and Gecarcoidea than the other group comprising Cardisoma and Discoplax, as seen in the setation of the endopod of the maxilla of the zoeal stages, and the morphology of the third maxilliped and setation of uropods of the megalopa.
When comparing first zoeal stage of J. planatus and G. lateralis lateralis with Gecarcoidea lalandii, Epigrapsus politus and E. notatus, as described by Cuesta et al. (2002) , the setation pattern of the basis of first and second maxillipeds is the same, and antennular and antennal morphology are similar. There are three subterminal minute spines in the antenna exopod in J. planatus versus four in G. lalandii, E. politus and E. notatus (Cuesta et al., 2002) . Gecarcoidea lalandii, Epigrapsus politus, and E. notatus have two minute furcal lateral spines, in comparison with only one in J. planatus and none in G. lateralis lateralis. Although this needs further examination, particularly through DNA analysis, biogeographical affinity of these species (J. planatus and G. l. lateralis vs. G. lalandii, E. politus, and E. notatus) might most probably explain these resemblances.
The most remarkable differences between the megalopa of J. planatus and G. lateralis lateralis are related to the setation and shape of the carapace, and setation of the maxilla and third maxilliped (see Table 3 ). The exopod of the third maxilliped of J. planatus overreaches the ischiummerus anterior margin of the endopod (Fig. 9B) , while in G. lateralis lateralis the exopod falls short of the distal margin of the ischium-merus (see Willems, 1982) . Other Gecarcinus megalopa (G. ruricola, Hartnoll and Clark, 2006 ) also shows the same feature. This is one of the differences proposed by Türkay (1970) to separate Johngarthia from Gecarcinus based on adult morphology, and the only one observable at the megalopa stage, with other differences proposed by Türkay (1970) relating to size and shape of male gonopods. Flores et al. (2003) , but type D according to Cuesta et al., in preparation. b 3,4 in Kannupandi et al. (1980 Since review of zoeal features of species of Gecarcinidae by Cuesta et al. (2002) , new larval descriptions became available (re-description of the first zoea of Cardisoma carnifex, Flores et al., 2003 ; complete larval development of Cardisoma armatum, Cuesta and Anger, 2005 ; and the megalopa of Gecarcinus ruricola, Hartnoll and Clark, 2006) , allowing a reapprasial of the Gecarcinidae larval features (see Tables 5 and 6 ). One can still distinguish two groups, with Cardisoma and Discoplax on one hand characterized by 2, 3 setae on the endopod of the maxilla in zoeae, and in the megalopa by the presence of ischial spines on the cheliped (except Discoplax), the absence of setae on the proximal segment of uropods, and a 2-segmented exopod on the third maxilliped. On the other hand, Epigrapsus, Gecarcinus, Gecarcoidea, and Johngarthia constitute a second group, characterized by 2, 2 on the endopod of the maxilla in zoeae, and in the megalopa by the absence of ischial spines on the cheliped, presence of 2 setae on the proximal segment of the uropods, and a reduced and unsegmented exopod of the third maxilliped (no data about megalopa in the genera Epigrapsus and Gecarcoidea). In Discoplax, the absence of an ischial spine on the cheliped in megalopa could be a generic feature supporting its separation from Cardisoma, but a reexamination of the described megalopa and new descriptions of other species of Discoplax are needed to confirm the validity of this character.
